Illicit drug exportation is one of the most influential factors in the economy in British Columbia. In the marijuana sector alone, marijuana exports are greater than any of the province's legal exports, with sales estimated to be USD$3.8 billion per year. In Canada and the United States, drug trafficking is a dual offense, punishable up to 5-40 years in prison, with fines that range from CAD$250,000 to CAD$1 million [1] . To participate in such a lucrative yet risky industry, many people risk their own lives to turn a profit. One way that this is accomplished is through ''body packing,'' a term first described in Toronto in 1973. It refers to smuggling drugs via intracorporal means and is used by 80% of apprehended drug smugglers [2] . Drugs are placed in packets (condoms and/or latex, cellophane, or capsules) and are either swallowed or inserted rectally or vaginally. The most commonly smuggled substances in body packing are cocaine, heroin, and cannabis. Ecstasy, lysergic acid diethylamide, and hallucinogens are less likely to be smuggled this way, likely due to less significant financial gain. The average body packer carries 1 kg of drug (approximately 50 packets), which, in terms of cocaine street value, translates into a CAD$30,000 profit. Rupture of 1 packet can lead to life-threatening intoxication [3] . Other medical emergencies, including bowel obstruction, bowel perforation, and peritonitis also frequently occur. Because history, physical examination, and laboratory tests are often equivocal in detecting the presence of packets, imaging is an essential tool in the diagnostic workup of these cases. The following article aims to elucidate the role of imaging in the evaluation of those suspected of body packing and provide an overview of the various signs and findings.
Toxicology
Packet rupture can lead to ''body packer syndrome.'' Patients may present with a whole spectrum of signs and symptoms, including abdominal pain, vomiting, constipation, loss of consciousness, and seizures. The major toxidromes are described in Table 1 [4e6].
Role of Imaging
Currently, there is no criterion standard for the detection of drug packets. Variations in packet size, substance, consistency, and purity all contribute to an inconsistent appearance on imaging. On plain radiographs, it can be difficult to visualize drug packets, because they may have a similar appearance to stool or air. They are often mistaken as air bubbles in the rectum and sigmoid colon [6] . The appearance of packet size varies, with swallowed packets appearing small and round, and rectally inserted packets appearing larger and more oval in shape. Packets that are handmade often have a wide variation in size and shape, whereas packets produced mechanically are more uniform. The density of packets also varies with composition and purity, and, therefore, heroin, cocaine, and hashish can look similar on radiographs [6] . The plain radiograph density of heroin is similar to air, the density of cocaine is less than water, and that of marijuana is greater than stool [6] . Packets made of synthetic materials can be easily detectable due to their high-density edge.
In addition to the fact that drug packets have a heterogeneous morphology, which makes them difficult to identify, there is no perfect imaging modality. There are case reports of packets missed by plain radiographs and later seen on computed tomography (CT), and vice versa [4, 7] . Similarly, there have been cases of packets that were missed by CT and later detected on ultrasound [4] . Magnetic resonance imaging (MRI) does not play a significant role, not only because of poor accessibility, but also due to the presence of artifacts. Overall, multimodal imaging may be the most sensitive and specific way of detecting drug packets [8] .
Plain Radiographs
Currently, plain radiographs are typically the initial modality used in drug packet imaging [8] . Detection rate is positively correlated with the number of packets present. Thus, plain radiographs have a low sensitivity when only a small amount of drug is present [4] . Abdominal radiograph sensitivity for the detection of cocaine drug packets has been reported to range from 47%-95%, with supine imaging yielding better results than erect position [4] . The use of repeated imaging or contrast may improve results, although false positives can result from constipation induced by opiate-filled packets or antimotility drugs [4] . Typically, packets are identified on plain radiographs as uniform, oblong, hyperdense foreign bodies [7] . Air can be present between layers of wrapping (double-condom sign) or in knots within the packets (rosette sign) ( Figure 1 ) [4] . Air leak can also be seen as a gas halo or a ring shadow [9] . Furthermore, the arrangement of packets can also lead to a diagnosis, such as in the case of similar lesions appearing in a row [6] . Examples potential complications of drug packing, namely bowel obstruction and perforation are shown in Figure 2 .
CT It has been proposed that CT may be superior to plain radiographs in detecting drug packets; however, there is little evidence to support this. Although CT has better quality contrast resolution and allows overlying structures to be more clearly delineated, there is no evidence to support improved sensitivity. Furthermore, false negatives are not uncommon [3] . When reviewing CTs, detection of drug packets can be improved by increasing window width and level settings (width, 1000 HU; level, 2700 HU), in addition to the usual abdominal window settings (width, 350 HU; level, 50 HU). The ''air-ring sign'' (air density around foreign-body shadow) and ''onion sign'' (multilayer circular ring-like area) are typically seen on CT and serve as a strong indicator for the presence of packets ( Figure 3 ) [8] .
Ultrasonography
Ultrasound is the first choice modality in the detection of free fluid, which can indicate complications of body packing such as bowel perforation but has a limited role in the identification of the actual drug packets [6] . Packets mixed with stool and gas are often easily missed, and sensitivity is considered lower than plain radiographs. However, easy accessibility to ultrasound in the emergency department, lack of radiation, and lower costs make this modality useful. Drug packets present as hyperechogenic linear or round structures, with acoustic shadowing (Figure 4) [10] .
Workup
According to Hahn et al [8] , the diagnostic and therapeutic workup of body packers entails several steps. For asymptomatic patients, a plain radiograph should be obtained for packet detection. The patient should then be given an oral dose of activated charcoal, as well as whole-bowel irrigation with a polyethylene glycol electrolyte solution until the drug packets are evacuated. It is important to remember that packets may remain in the gastrointestinal tract despite whole-bowel irrigation, and, thus, subsequent imaging is crucial to ensure complete evacuation [8] . An upper gastrointestinal series with bowel follow-through can be used for this purpose ( Figure 5 ) [8] . For suspected body packers who are symptomatic, concerns regarding complications (ie, ileus, perforation, drug reaction) require not only the detection of the packets but also identification of the cause of the symptoms to better target treatment. In these patients, an initial ultrasound may be used to detect the presence of free fluid. Plain radiographs are also recommended for the detection of drug packets as well as potential complications (ie, ileus, perforation). If results are still equivocal, a CT of the abdomen would be prudent. In addition, management of packet evacuation should be carried out as outlined above [8] . 
Medicolegal
In Canada and the United States, current regulations state that customs officers can detain a suspected body packer until an abdominal radiograph is obtained to rule out the presence of packets (with the suspect's consent). If consent is refused, then the suspect may be held until passage of 2 packet-free bowel movements has occurred [4] .
Conclusion
Imaging plays an essential role in the identification and management of drug packers. As outlined, each imaging modality comes with its own utility and limitations. Although radiography often is considered as the initial imaging modality of choice, a multimodality approach is usually indicated. A summary of the signs that can be used to detect drug packets on radiographic and CT images is provided in Table 2 . 
